Material and methods
, using Difco's Bacto-Tryptose, meat extract, Difco's Bacto-agar, and 7-5 per cent. rabbit blood. The identity and purity of the isolates were then confirmed by staining, by the oxidase reaction, by failure to grow on ordinary media at room temperature, and by fermentation reactions. Sensitivity studies were performed on fresh isolates by a plate dilution technique, using a medium similar to that used for isolation but incorporating different concentrations of the various antibiotics as shown in Table I. 24-hour-old pure cultures of the test strains were suspended in 1 ml. sterile saline and subsequently adjusted to a constant opacity (approximately 3,000 million organisms/ml.). Each Table II between the concentration values of 0 10 and 0 25 i.u./ml., represents the dividing line between gonococcal strains which are sensitive to penicillin (MIC <0-17 i.u./ml.) and those showing decreased sensitivity (MIC > 017 i.u./ml.). This value of 0-17 i.u./ml. is an approximation from the corresponding IC50 value for penicillin (viz. 0 088 i.u./ml.) of Reyn (1969) on the assumption that the MIC value is approximately twice the IC50 value.
The findings in Table II , as presented in Fig. 1 , show a 'two-peak' pattern in the distribution of sensitivity to penicillin, 0 05 and 0.50 i.u./ml., giving a 10-fold range. Table III compares the 'peak values' in the distribution of sensitivity to penicillin in our strains with those reported by Reyn and others (1958) and Chacko and Yogeswari (1966) .
The sensitivity distributions of the same 216 strains to the other four antibiotics are shown in Table IV FIG. 1 Distribution of sensitivity to penicillin peak' pattern. For spiramycin the two peaks occur at 1 and 6 ,ug./ml., and for erythromycin 2 and 8 ,cg./ml. Tetracycline and chloramphenicol both gave single peaks at 2 tLg./ml. (April, 1963, to September, 1965) , found 45-6 per cent. with decreased sensitivity to penicillin. However, when this study was divided into two periods - April, 1963, to September, 1964 , and October, 1964 , to September, 1965 The range of sensitivity in vitro to other antibiotics of the strains in our series is compared in Table IX with the findings of Reyn (1969) In the present series relating to the Bombay area, it is difficult to explain the high incidence of decreased sensitivity to spiramycin and erythromycin, as neither of these antibiotics has been widely used here. In this respect Reyn's observations on the close positive correlation between the inhibitory values of penicillin, spiramycin, and erythromycin are interesting. Both erythromycin and spiramycin belong to the macrolide group of antibiotics and are closely related chemically. In our experience also, multiresistance appears to be the rule, i.e. there is a strong positive correlation in the behaviour of a given gonococcal strain towards different antibiotics. Chazko and Yogeswari (1966) have suggested that decreased sensitivity to more than one antibiotic may be due to the existence of 'clones' within single strains of the organism, and the use of more than one antibiotic may tend to select clones resistant to these. However, it is unlikely that this 'clonal selection' is the only or even the most probable explanation, particularly because resistance to certain antibiotics is observed even when they have not been in common use. It is therefore more likely that multi-resistance is due to close chemical relationships between antibiotics.
The similarity of behaviour of certain antibiotics may also be reflected in the manner of development of resistance. Thus the 'two-peak' phenomenon in the distribution of sensitivity to penicillin reported be several workers (Cradock-Watson and others, 1958; Curtis and Wilkinson, 1958; King, 1958; Reyn and others, 1958; Chacko and Yogeswari, 1966) has been interpreted as a step-wise change in sensitivity, supporting the hypothesis that penicillin resistance 1958 1945 1955 1947 1955 1955 1954 1951 1957 1958 1958 1958 1966 1969 1966 1969 1944 1945 1945 1947 1947 1949 1950-52 1951 1955-56 1957 1957 1957 1958 1961 1963-65 1967-68 1968-69 Percentage (Reyn, 1969 Penicillin, spiramycin, and erythromycin showed a 'two-peak' pattern in sensitivity distribution while only single peaks were observed with tetracycline and chloramphenicol. This two-peak pattern has been interpreted as showing the development of resistance to penicillin in a series of steps. The similar behaviour of the two closely related members of the macrolide group of antibiotics, viz. spiramycin and erythromycin, is interesting.
The study has revealed a positive correlation between sensitivity in vitro and clinical response to standard penicillin therapy in 80 to 90 per cent. of cases.
